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ABSTRACT.-We stitdied the effects of 8 years of fire suppression on shrub-level vegetation, 
Bachrnan's Sparrows {Ain~ophila oestivaiis], and seiected forest bird species between 1995 and 1003 
in eastern Texas. Woody shrub-level vegetation between ground level and 3 m above the ground, 
measured using a leaf area index, increased significantly in all sites !n = 20) previoitsly managed for 
Red-cockaded Woodpeckers (Picaides borectlis) in both longleaf pine (PNIUS pal~~stris) and loblolly- 
(l? tcrcdn) shortleaf (I? echinatn) pine habitats. Woody shrub-level vegetation between ground level 
and 3 m also increased significantly in one-half of control sites (n = 20). During the 8 years, Bachman's 
Sparrow abundance decreased significantly in habitat management areas previously managed for Red- 
cockaded Woodpeckers. Brown-headed Nuthatches (Sina pwilln), Indigo Bunting (Pusserina 
cynnea) and Red-cockaded Woodpeckers also decreased in abundance, but this decrease was not sta- 
tistically ~ i - ~ c a n t .  Slight increases or no changes were observed for Northem Cardinals (Car-diizalis 
cat-dinalis), C a r o h a  Wrens (T?z?votl~onts ludovicianus), Hooded Warblers (Wilsonin citrina), Yellow- 
breasted Chats (Icteria virens), and White-eyed Vireos (Wreo grise~ts). These species generally are 
considered associates of woody shrub-level vegetation in both woodpecker and control sites. 

Fire in the southeastern United States has been associated with upland pine ecosystems for multiple rnillen- 
nia. Fossil pollen records indicate that frre-maintained upland pine ecosystems spread from peninsular Florida 
approximately 12,000 years ago and arrived at the western extreme of their distribution in Texas about 4,000 
years ago (Webb 1987). This expansion followed the retreat of the Wisconsin glaciation (Conner et al. 2001). 
Bartram (1791) described the original longleaf pine (Pinus palustris) forests as nearly unbroken expanses of 
widely spaced pines within a sea of grass. Fire, which occurred during dry periods throughout the year, was an 
integral part of the spread and maintenance of this ecosystem (Bonnicksen 2000). The frequent fives bumed day 
and night meandering across the iandscape until encountering barriers or sites too wet to bum (Frost 1993, 
Glitzenstein et al. 1995). The fires killed most hardwoods in the pine ecosystems, virtually eliminating any 
hardwood midstory and understory, but maintained an herbaceous ground cover consisting primarily of pass-  
es and forbs (Jackson et al. 1986, Glitzenstein et al. 1995). Fallen pine needles and dried grasses served as fine 
fuel for the frequent ground tires in upland pine ecosystems, which may to have bumed every 1 to 3+ years in 
southern pine forests (Mattoon 1922. Landers 1991, Glitzenstein et al. 1995, Bonnicksen 2000). 

Well-burned, open-pine woodland provides: habitat for several bird species in the South. Red-cockaded 
Woodpeckers (Picoides borealis), Brown-headed Nuthatches (Sitta pusilla), Pine Warblers (Dendroicn pinus), 
Southeastern American Kestrels (Falco sparverius paulus), Northem Bobwhites (Colincrs virginianusj, and 
Bachman's Sparrows (Airnopizila aestivalis) are well known associates of open pine habitat (Breman et al. 1995. 
Wilson et al. 1995, Plentovich et al. 1998, Conner et al. 2002). Based on an analysis of information synthesized 
from the literature, Hunter et al. (1994) speculated that the use of tire in management for Red-cockaded 
Woodpeckers might have a negative stand-level impact on some Nearctic-Neotropical migrants, but such prob- 
lems would likely dissolve at a larger landscape scale. Breeding Bird Surveys (BBS) indicated that 86 species of 
birds (excluding Nearctic-Neotropical migrants) are known to use longleaf pine forests where implemented man- 
agement using selective harvesting and growing-season fire closely resembles Red-cockaded Woodpecker man- 
agement (Engstrom 1993). Fire is also an essential component for the management of pitcher plant bogs 
(FoLkerts 1982) and lepidopteran communities in the South (Rudolph and Ely 2000). 
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Bachman's Sparrow, a species of management concern, has become rare in many areas throughout the 
South where previously abundant (Dunning zt al. 20001, and in Texas at the western extreme of its distribu- 
tion, it is listed as a threatened species (Dunning 1993, Campbell 1995). Fire is an essential component of 
habitat management for Bachman's Sparrows throughout the South (Buckner and Landers 1979, Tucker et al. 
1998, Shriver et 31. 1999j. 

Some Neotropicnl migrants are positively associated with hardwood mid- and itnderstory foliage (Conner 
and Adkisson 1975: Conner et al. 1979: 1983; Dickson et al. 1993). Thus, fire exclusion may increase the 
abundance of species that depend on hardwood foliage for nesting and foraging in both mid- and understory 
layers. Concern over declining populations of many Nearctic-Neotropica migrant birds has recently intensi- 
fied and programs to determine causes and reverse declines have been sought (Keast and Morton 1980, Hagan 
and Johnston 1992, Finch and Stangel 1993). 

Litigation against the U.S. Forest Service in Texas between 1996 and 1999 resulted in court injunctions that 
excluded fire and reduction of hardwood midstory from upland pine habitat management until summer 2003 
(Conner et al. 2001). Thus, fire was not applied in habitat inanaged for Red-cockaded Woodpeckers in both long- 
leaf (Pi>zzus pal~rsmris) and loblolly- (P raec-la) shortleaf ( R  echi~zata) pine habitats for 8 years (1995 to 2003). 

We investigated the effects of 8 years of fire exclusion on upland pine habitat in eastern Texas. We were 
primarily interested in the effects of fire exclusion on Bachman's Sparrows. We also examined the abundance 
of other selected bird species associated with open savannah woodlands and selected species associated with 
shrub-layer foliage. 

WlETHODS 
We sampled avian communities using point, time-area counts (Reynolds et al. 1980) during the spring ( I  

May through 15 June) of 1995 and 2003. Birds were sampled in 20 Red-cockaded Woodpecker cavity tree 
clusters where management had been implemented recently in 1995 and in 20 control sites within 800 m of 
woodpecker clusters with no additional management and a hardwood midstory. Control sites were selecred 
randomly by using a hand-held spinner to determine a direction to walk from the center of a woodpecker 
cluster area. If an appropriate mature forest stand of similar tree height to the cluster was not found within 
800 m, a new random direction was selected. Within all 20 cavity tree clusters in 1995, all hardwoods 5 20 
m from cavity trees had been removed, all midstory and understory hardwoods within the entire cluster area 
had been mulched, and clusters had been thinned (overstory pines) and prescribed burned within the past five 
years. Further management in cluster areas and control sites was not conducted over the next 8 years 
(through the 2003 bird breeding season) because of a federal court injunction prohibiting the use of f i e  and 
mechanical means to reduce hardwood vegetation. We evaluated habitat and birds during 1995 and 2003 in 
both longleaf pine and loblolly-shortleaf pine habitats. Longleaf pine study areas for woodpecker clusters 
and surrounding habitat were located in eastern Texas (31°15'N, 94O15'W) on the southern portion of the 
Angelina Xational Forest and loblolly-shortleaf pine study areas were located on the northern portion of that 
forest. 

We established avian census points for timt-area counts in the geometric center of woodpecker cluster areas 
and at randomly determined points in control areas. We selected census points in control areas by walking 100 
m into the stand during our walk from cluster areas. We sampled birds weekly at each census point 6 times 
per season (Reynolds et al. 1980) and calculated a mean abundance value for each species at each point per 
season per year for subsequent analyses. Two observers sampled all points on each census day with each 
observer sampling 10 treatment and 10 control points per day. Bird detections were recorded upon entrance 
into the 50-m radius around the census point to account for birds that may flush and leave the area, and all 
birds seen or heard within the circular plot were recorded for a total of 5 rnin (Hutto et al. 1986). Birds flying 
above the forest canopy were not sampied. Sampling began at sunrise and ended prior to 3 h post sunrise. We 
did not sample birds during heavy or moderate rain or high wind (>19 kph), but did sample during mist and 
light drizzle (Conner and Dickson 1980). 

We measured shrub-level vegetation foliage density between 0-1. 1-2, and 2-3 m above the ground with- 
in cavity tree clusters and control areas using a leaf area index method (MacArthur and MacArthur 1961). We 
used a t-test to compare shrub-level vegetation characteristics and the abundance of selected bird species 
between 1995 and 2003 (SAS Institute 1988). 
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RESULTS 
Fire exclusion negatively affected Bachman's Sparrow abundance in both longleaf and loblolly-shortleaf 

pine habitats. During the S years that fire and mechanical vegetation control measures were prohibited by 
court injunction, Bachman's Sparrow abundance decreased significantly (t-test. P < 0.05) in habitat manage- 
ment areas that had been previously managed for Red-cockaded Woodpeckers (Table I). Several other bird 
species generally considered associated with well-burned open pine ecosystems declined in abundance, 
although not significantly (Table I), in both pine habitat types. These included Brown-headed Nuthatches 
(Sinu p~tsilla), Indigo Buntings (Passerinn cycznen) and Red-cockaded Woodpeckers. The abundances of 
Northern Cardinals (C~rrdin~rlis car(linalis!, Carolina W-rens (Tizryotlzori~s lctciovici~zn~~s), Hooded Warblers 
(Wilsoniu citrinn), and White-eyed Vireos (Vireo griseus), which generally are associated with woody shrub- 
level vegetation, either increased slightly or remained stable in both woodpecker and control sites (Table 1). 
Yellow-breasted Chats (Icteria virens) decreased in longleaf pine sites but increased in loblolly-shortleaf pine 
sites; however, these changes were not statistically significant. 

Shrub-level foliage of woody plants increased as a result of tire suppression. Foliage from shrub-level veg- 
etation increased significantly at 0-1, 1-2, and 2-3 m over the 8 years fire was absent in Red-cockaded 
Woodpecker cluster sites in both longleaf and loblolly-shortleaf pine habitats (Table 2). Fire was also exclud- 
ed at control sites but foliage increased significantly only at the 0-1 m height in longleaf pine habitat and the 
1-3 m zones in loblolly-shortleaf pine habitat. 

DISCUSSION 
Our results indicate that litigation and advocating efforts to prevent the use of fire in the management of 

upland pine ecosystems of eastern Texas are misguided. The few species that may be negatively affected by 
tlre are very abundant and associated with hardwood tree and shrub species (Conner et al. 2002). Fire does 
consume grasses used for nesting habitat by Bachman's Sparrows. but this temporary loss does not negative- 
ly affect the sparrow (Johnson and Landers 1982). The availability of fire-maintained open pine habitat 
throughout the South has dwindled dramatically over the past century and, as it declined, so have its associ- 
ated avian species (Engstrom 1993, Frost 1993, Conner et al. 200 1). 

Fire is an essential component of upland pine management for Bachman's Sparrows in eastern Texas and 
throughout the rest of the South (Dunning 1993). Dunning and Watts (1990) noted that prescribed burning was 
a particularly important management tool to reduce shrubby vegetation and maintain the open habitat with 
grasses and forbs preferred by Bachman's Sparrows. Our results strongly support observations of previous 
researchers on the importance of fire as a management tool for Bachman's Sparrows (Buckner and Landers 
1979, Dunning et al. 2000). 

Bachman's Sparrows were more sensitive to the exclusion of fire from upland pine ecosystems than any of 
the other bird species we examined. Of the bird species associated with fire-maintained pine ecosystems, 
Bachman's Sparrow was the only species that declined significantly in abundance during the 8 year study. The 
decline in abundance of Red-cockaded Woodpeckers and Brown-headed Nuthatches was not of the magnitude 
observed for Bachman's Sparrows. Because Bachrnan's Sparrows are closely associated with grasses and 
forbs of herbaceous layer vegetation, the observed high sensitivity of this species is not surprising. Red-cock- 
aded Woodpeckers and Brown-headed Nuthatches primarily use mature pines within pine savannah habitats 
maintained by frequent fires, and thus, would not be as sensitive as Bachman's Sparrows to fire exclusion. 

In conclusion, we urge environmental groups to carefully consider the full impact of their management rec- 
ommendations. The results they achieve may be the exact opposite of what they actually intended to accom- 
plish. particularly if litigation is involved. In the current example, the Bachman's Sparrow. a sensitive species, 
suffered an apparent population decline in the area where fire and other woody vegetation control were 
excluded by a lengthy temporary restraining order. 
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. . faltle I. CIlange\ in b~rtl r ~ b ~ ~ ~ ~ d ~ ~ l ~ ~  (ilieiklt iiutllbei- o f  detectlonsj5 rnin % SE) over an &year perlod of iire exclusion in 
Red-iociiaded W1)odpeckei- c;ivity-iree ;Iti.\rrr \ires atid co~itrol sites :ir lublolly-ihort1e:lf and longlertl'pine habitat on rhe 
A1igc1111;i Narloo;tl Forcsr iii e~ l t e s~ i  TCX;I\ l i i  = ?_O/treatmetii). 

Red-cockaded Woodpecker cluster sites Control sites 

1,ongleaf pine f,ol)lolly-shortleaf pine Longleaf pine I~ohlolly-shortleaf pine 

Bird species I995 1003 I ')'IS 2003 1995 2003 I995 2003 

BacIliii;~~>~\ 
SI);IWUW I .s (0 5 5 1 ~  0.4 (0 4011 0.3 (0.25)': 0. I (0.101:~: 0.0 0.4 0.0 0.0 

Brt~wii-1ie;ided 
Nr1111atch 3 .  I 0 I .4 (0.70) 3.9 (0.57) 1.4 r0.62) 0.0 0. I (0.10) 0.3 (0.20) 0.0 

c l l ~ l l l i  W I  I .  0 4 2 1  0 7 0 4 0  I 3 1 . 4 0 )  I . I  0 . 9  l .h (0.37) 0.9 10.28) 1.6 (0.45) I .5 (0.34) 

HotIcled 
W;II-bier 0.2 10.701 0.5 0 .  0.0 I .  0 .  0.6 (0.43) 0 ( 0 . 3  0.1 (0.10) 0.5 (0.40) 

Indigo Bt111t11lg 7.3 10.X5) 0.9 ( 0  41) 1.8 (0.651 7.6 (0.52) 0.3 10.15) 0.0 0.1 (0.10) l .O (0.47) 

Reil-cockadecl 
Woctdpecker 2.1 (0.81) 1.3 (0.751 2.8 (0.89) 1.6 (0.93) 0.0 0.0 0.0 0.0 

Yellow- 
brensted 
Chat 0.7 (0.33) 0.1 10.10) 1.6 (0.52) 2.2 (0.59) 0.0 0.0 0.0 0.1 (0.10) 

White-eyed 
Vireo 0 0.4 10.40) 0.4 (0.27) 1.2 (0.42) 0.1 (0.10) 0.0 0.0 0.1 10.10) 

i-reyl  P < O 05 \~gnitiiant i]ittereticr\ within ireatrneiits between 1995 and 2003 detected only ior Bachmdn s Sparrows 

Bachman's Sparrow (Ailnophila aesrivnlis) Photo by Cliff Shackelford 
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Table 2. Changes in shrub-level foliage density (k) (MacArthur and MacArthur 1%i)  over an 8-year period 
of fire exclusion in Red-cockadcd Woodpecker cluster areas and control sites in loblolly-shortleaf and long- 
leaf pine habitat on the Angelina National Forest, Texas ( / I  = 70). 

Foliage density Foliage density Foliage density 
Habitat condition 0-1 m (k) 1-2 m (k)  2-3 m (k) 

Longleaf pine cluster area 

Mean ~n I995 trSE) 0 078 1 0  008) 0 017 (0 006) 0 008 i0.00 I )  

Mean ~n 7003 (rSEi 0 347 (0.053) 0 096 10 020) 0.062 (0.0 15) 

' i l b )  

P 

Loblolly-shortleaf plne cluster area 

Mean in 1995 (2SE) 

Mean 1x1 2003 (rSE) 

(1,) 

P 

Longleal pine control area 

Mean in 1995 ( iSE)  

Mean in 2003 (rtSE) 

t , I , ,  

P 

Lobloily-shortleaf plne conrrol area 

Mean in 1995 (tSE) 

Mean in 2003 IkSE) 0.099 10.0 16) 0 062 (0 013) 0.034 10.008) 
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